In this article, authors present findings on the relationship between depressive symptoms and involvement in physical fighting in late adolescence. Participants were 1,380 Portuguese adolescents initially recruited in 2003 to the EPITeen cohort. Depressive symptoms were assessed at 13 and 17 years of age using Beck Depressive Inventory II (BDI). Physical fighting was recorded at the age of 17. For girls, there was a significant association between depressive symptoms and physical fighting for those who scored BDI >13 at 17 years old and remained statistically significant after adjustment. For boys, those who scored >13 in both study waves presented higher crude odds to engage in fights that were attenuated after adjusting for grade retention. Depressive symptoms were significantly related to physical fighting involvement during adolescence, for both genders. However, whereas for female adolescents the association was significant when relevant symptoms and fighting occurred in the same period, for male adolescents such symptoms must have persisted from 13 to 17 years of age.
In this article, authors present findings on the relationship between depressive symptoms and involvement in physical fighting in late adolescence. Participants were 1,380 Portuguese adolescents initially recruited in 2003 to the EPITeen cohort. Depressive symptoms were assessed at 13 and 17 years of age using Beck Depressive Inventory II (BDI). Physical fighting was recorded at the age of 17. For girls, there was a significant association between depressive symptoms and physical fighting for those who scored BDI >13 at 17 years old and remained statistically significant after adjustment. For boys, those who scored >13 in both study waves presented higher crude odds to engage in fights that were attenuated after adjusting for grade retention. Depressive symptoms were significantly related to physical fighting involvement during adolescence, for both genders. However, whereas for female adolescents the association was significant when relevant symptoms and fighting occurred in the same period, for male adolescents such symptoms must have persisted from 13 to 17 years of age.
KEY WORDS: adolescence; depression; mental health; violence P hysical fighting involvement is usually disregarded, because it is considered a normal behavior in adolescence. However, this behavior is significantly correlated with other unhealthy critical behaviors in late adolescence such as smoking, drinking alcohol, and engaging in sexual risk behaviors (Fraga, Ramos, Dias, & Barros, 2011) . Physical fighting represents an aggressive behavior that puts young people at significant risk for harm (Pickett et al., 2005) and also may signal a lack of interpersonal skills.
Although violent behavior has been related with some psychopathology factors, it is not common to view depression as indicative of aggressive behavior. At first glance, this relationship seems paradoxical because the central components of depression are blaming oneself easily and becoming tired and exhausted, making a person too listless to aggress. However, feeling unhappy and sad or being pessimistic about the future are other significant symptoms of depression that could also make a person irritable, and therefore contribute to aggressive behavior toward others. This overlooking of depression as irritability and not as vegetative supports the link between depression and aggression. Both internalizing problems, which reflect an internal distress (for example, depression, anxiety), and externalizing problems, which bring the individual into conflict with others (for example, rule breaking, aggression), are shown to be considered in developmental pathways during adolescence (Colder et al., 2013) . The cooccurrence of both internalizing and externalizing factors may be the result of genetic and environmental influences during adolescence (Cosgrove et al., 2011) . Also, with regard to the relationship of depression and interpersonal violence, some studies have reported increased likelihood of spouse abuse (Bland & Orn, 1986) , spousal homicide (Belfrage & Rying, 2004) , child abuse (Zuravin, 1989) , and adolescents' proactive aggressiveness (Anderson et al., 2001; Cleary, 2000; Roland, 2002) in participants reporting depression. A potential explanation for these findings was that depression and violence may share some early factors, namely familial effects that may arise from genetic predisposition and environmental adversity. These factors may contribute to the development of traits such as impulsivity and mood instability, relevant as common causes of both depression and violence (Nestor, 2002) . Nonetheless, a previous study showed that after adjustment for sociodemographic and familial factors, the diagnosis of depression modestly increased the risk of violence (Fazel et al., 2015) , which could mean that this relationship may be partially independent of potential confounders.
There is limited empirical evidence for depression as a causal factor for aggression (Dutton & Karakanta, 2013) , and there is a lack of studies addressing the relationship between depressive symptoms and physical fighting, that is, a violent behavior in which adolescents are involved simultaneously as a victim and an aggressor. A previous study showed that depressive symptoms were a risk factor for future fight-related injury in girls but did not find such association in boys (Borowsky & Ireland, 2004) . However, that study was based on two evaluations separated by approximately one year, and only the baseline measurement of depressive symptoms was considered in the analysis. Thus, it did not allow for observation of the effect of persistence or remission of symptoms.
Besides other adolescents' behaviors that may affect the association between depression and violence, gender differences may be relevant to understand the mechanisms behind this potential association. First, the rates of physical fighting are higher among male adolescents and depressive symptoms tend to be more prevalent among female adolescents. Second, depression is expressed by the onset of feelings (Renouf & Harter, 1990 ) that can be experienced differently by male and female adolescents. Expression of such feelings or emotions is culturally shaped (Waite, 2006; Wang, Lederman, Andrade, & Gorenstein, 2008) and, therefore, gender may have a relevant role.
Depression is a common psychiatric disorder among adolescence (Costello, Mustillo, Erkanli, Keeler, & Angold, 2003) , and violence is a main causes related to morbidity and mortality in young people, thus the understanding of both internalizing and externalizing behaviors is of high importance.
Portugal is a country with relatively high rates of depression among the general population, although the rates among adolescents are in line with estimates for other countries (Bulhoes, Ramos, Lindert, Dias, & Barros, 2013) . Violent behaviors such as homicides, carrying weapons, and gunfights are not as common in Portugal as they might be in other contexts. However, the World Health Organization collaborative study-Health Behaviour in SchoolAged Children-showed that physical fighting and bullying are violent behaviors common in Portugal among adolescents (Chester et al., 2015; Pickett et al., 2005) . Although these behaviors tend to have low visibility in society, they are expected to be related with depressive symptoms that are frequently unrecognized in this age group. However, previous studies on this relationship tended to be crosssectional, and the association remains unclear. This study, using a Portuguese cohort, aims to estimate the relationship between depressive symptoms and involvement in physical fighting in late adolescence by taking a prospective approach.
METHOD

Participants and Procedures
The study sample consisted of urban adolescents who participated in the Epidemiological Health Investigation of Teenagers in Porto (EPITeen). As previously reported (Araujo, Severo, & Ramos, 2012; Ramos & Barros, 2007) , the assembling and the first evaluation of the cohort were performed during [2003] [2004] . All adolescents born in 1990 and enrolled at public and private schools in Porto, Portugal, were invited to participate; 2,160 agreed and provided information at least for part of the planned assessment (77.5 percent response rate) (Ramos & Barros, 2007) . The second wave of evaluation took place in the 2007-2008 school year, and we were able to reexamine 1,716 (79.4 percent) participants (Araujo et al., 2012) . The parents and the adolescents received oral and written information describing the study purpose and design. Written informed consent was obtained from both parents and adolescents. The joint Ethical Committee of Hospital S. João and University of Porto Medical School approved the study protocol.
In the present study we considered only those participants with complete information for the depressive symptoms at both evaluations and data on physical fighting involvement. Thus our final sample comprised 1,380 adolescents (743 female and 637 male), with information at ages 13 and 17.
Participants excluded from the analysis because of missing information in the key variables tended to be male (52.2 percent versus 46.2 percent, p = .008) and presented higher prevalence of relevant depressive symptoms at baseline (Beck Depression Inventory II [BDI] score higher than 13: 16.6 percent versus 12.1 percent, p = .009). However, there were no significant differences regarding parents' education (>12 years of education: 25.9 percent versus 26.6 percent, p = .627) or physical fighting involvement at 17 years of age (31.6 percent versus 36.7 percent, p = .097).
Measures and Data Collection
At both study waves, information on social and behavioral characteristics was collected using selfadministered questionnaires at ages 13 and 17 years.
Depressive symptoms were measured using the Portuguese validated version of BDI (Beck, Steer, & Brown, 1996) , and a score cutoff of 13 was used to define the presence of relevant depressive symptoms (Coelho, Martins, & Barros, 2002) . We computed a new variable to describe depressive symptoms, combining information from the two evaluations according to the presence of relevant depressive symptoms: (a) never, (b) only at 13 years old, (c) only at 17 years old, (d) at 13 and 17 years old.
Information on physical fighting was obtained at the 17-years-old evaluation and was assessed by the following question: "During the past 12 months, how many times were you involved in a physical fight?" Closed-option answers ranged from never to 12 times or more, but for the analysis, physical fighting was classified as no or yes.
Parents' educational level was measured as the number of successfully completed years of formal schooling. In the analysis we classified adolescents on the basis of the parent with the highest educational level. Parental cohabiting was assessed during the cohort recruitment and adolescents were classified as living with both parents, living with only the father or the mother, or living with neither parent (other person).
Information on early and late adolescence collected from questionnaires was combined. This information included adolescent smoking initiation. Adolescents were classified as never smokers or, if they had experienced cigarette smoking, they were further classified in one of two categories: initiation after 13 years if they did not smoke at 13 but smoked at 17 years of age; or before 13 years, if they already reported smoking in the 13-year-old questionnaire. Regarding alcohol drinking, they were classified as never drinkers or if they were already drinking, they were classified as drinker but without history of drunkenness or drinker with history of drunkenness.
Grade retention was considered the number of times a student in a given grade level for a full school year remained at that same level for the subsequent school year.
Exercising was assessed at 13 and 17 years of age using this question: "Apart from school time, how frequently do you practice sports for at least 20 minutes?" but for analysis participants were grouped dichotomously as practicing sports or not practicing sports. Information of both study waves allowed for computing a variable that reported changing behavior.
Statistical Analysis
Data were analyzed separately for female and male participants. The chi-square test was used to test statistical associations between depressive symptoms and physical fighting involvement, and logistic regression was used to estimate the magnitude of the association (odds ratios, with 95 percent confidence intervals [OR, 95% CI]). Adjusted OR with 95% CI were calculated through three models: (1) adjusted for parental education, (2) adjusted for parental education and alcohol drinking, and (3) adjusted for parental education, alcohol drinking, and grade retention.
RESULTS
At 13 years of age, 130 (17.5 percent) female and 37 (5.8 percent) male participants presented relevant depressive symptoms. At the 17-years-old followup evaluation, 112 (15.1 percent) female and 40 (5.4 percent) male participants scored more than 13 on the BDI. Of those who scored >13 at 13 years old, 59 (35.1 percent, 46 female and 13 male) also scored >13 at 17 years of age (see Figure 1) . In female participants, involvement in fights was more frequent among those who were depressed at 17 years of age, regardless of being depressed (26.1 percent) or not being depressed (31.8 percent) at 13 years of age (see Figure 1) . In male participants, findings were similar, but involvement in fights was much more common among those who were also depressed at 13 years of age (76.9 percent) than among those who were only depressed at 17 years (55.6 percent) (see Figure 1) .
In female participants, age at smoking initiation and alcohol use were associated with the expression of depressive symptoms, whereas in male participants we found a significant association of depression with grade retention and lower sport practice (see Table 1 ). We also found a higher proportion of smokers, drinkers (namely those who reported at Table 2 ).
In girls, relevant depressive symptoms only at 17 years of age were significantly associated with physical fighting (OR = 2.24; 95% CI: 1.33-4.11) and remained statistically significant after adjustment for alcohol drinking (OR = 2.13; 95% CI: 1.20-3.79) and grade retention (OR = 2.55; 95% CI: 1.41-4.63). As shown in Table 3 , boys who scored above 13 in both study waves presented higher odds to engage in fights when 17 years old (OR = 4.04; 95% CI: 1.10-14.84) that remained statistically significant after adjustment for alcohol use (OR = 4.56; 95% CI: 1.21-17.14) but further attenuated when additionally adjusted for grade retention (OR = 3.34; 95% CI: 0.88-12.69).
Because we considered in the present analysis the involvement in fighting as yes or no in the last 12 months, we repeated the analysis considering physical fighting involvement as never or once versus two or more fights (data available on request). Results showed similar associations, although it attenuated the point estimates.
DISCUSSION
The present study showed that depressive symptoms were related to involvement in fighting. However, in girls the association was significant if relevant symptoms were expressed at 17 years of age, whereas in boys such association was statistically significant only if relevant symptoms were present at both ages (13 and 17 years). Using two points in time of depressive symptoms, we could have a perspective of the history of depressive symptoms during adolescence, which was not possible to perform in the previous study (Borowsky & Ireland, 2004) because there was only one assessment of depressive symptoms. Moreover, because we can assume that participants who score higher than 13 in BDI at both evaluations had a persistent depressive profile (Patten, Choi, Vickers, & Pierce, 2001 ), our results may underscore an important gender effect. In boys, relevant depressive symptoms persisted from age 13 to 17 years if the odds to be involved in physical fighting were higher, whereas in girls the association was statistically significant only when relevant symptoms were expressed at 17 years of age, regardless of the situation at 13 years of age. Our results allow to hypothesize that girls externalize more instantly their depressive feelings and therefore are immediately more reactive than boys and engage in fights, whereas in boys persistent depressive symptoms should be present for this type of violent behavior to occur. An alternative explanation may be that girls with more persistent depressive mood are more socially withdrawn and isolated, resulting in fewer social encounters and therefore fewer opportunities for physical fighting.
And probably in boys a persistent depressive profile can be associated with a different kind of profile. With regard to depression symptoms, adolescents who felt depressed tended to experience anger or sadness, or even both (Renouf & Harter, 1990) . However, male and female adolescents have different ways of dealing with such feelings. It would be expected that male adolescents internalize their emotions, whereas female adolescents are more comfortable with externalizing theirs (Kim & Capaldi, 2004; Renouf & Harter, 1990) . For that reason, gender could play an important role in the association between depression and fighting. However, it seems that if they directed anger toward the self (internalizing) or displayed this anger toward others (externalizing), they might eventually engage in violent behaviors such as fighting. We tested the association between each depressive symptom of the BDI instrument with fighting involvement and found similar associations among female and male adolescents (data available on request).
We should note that in physical fighting we cannot disentangle who is a victim or a perpetrator; it is assumed that each adolescent who reported physical fighting involvement assumed both roles, the victim and the perpetrator. Thus, the way we assessed physical fighting does not allow us to characterize who initiates the fight (adolescents may be involved in fights either on their own initiative or just responding to a provocation), the gender of the opponent, or the reason that the fight started. We cannot discard the possible differences in regard to the association of depressive symptoms and proactive and reactive fighting.
Limitations
Some methodological options should be pointed out. Our decision to analyze a single question to assess physical fighting involvement can be considered broad because it covers a set of behaviors and there are no specific victims or perpetrators identified. This question has been used by the Centers for Disease Control and Prevention (CDC) in the Youth Risk Behavior Surveillance System to monitor the prevalence of youth behaviors that most influence health (CDC, 1992) , and it was also adopted in the cross-national survey Health Behavior in School-Aged Children developed by World Health Organization (Pickett et al., 2005 (Pickett et al., , 2013 . It is an easy question to use on the assessment, which tends to work well among young people, and allows the characterization of young people's behavior. We should note that during childhood this behavior is fairly common, probably representing a lower control of feelings by children compared with younger people. Although persistent fighting in childhood can be a serious problem, it is a way for children to test power or get attention, whereas in late adolescence involvement in fighting may reveal a conduct disorder or a negative approach to conflicts.
In our study, we addressed depressive symptoms based on the score of BDI (Beck et al., 1996) and not on a clinical diagnosis of depression. However, BDI is considered an adequate measure of depressive symptoms among adolescents for community-based surveys (Coelho et al., 2002) . Our study was population based; therefore, the resulting scores of depressive symptoms were expectedly lower than the clinical samples, to some extent limiting statistical power because the number of participants who scored more than 13 was relatively small. We have considered as relevant symptoms when participants scored higher than 13 on the BDI, which is more consistent with mild symptoms of depression. Nevertheless, we found a positive association between depression and physical fighting that leads us to speculate that in a population with increasing risk of symptoms, the association would be even stronger. Also, we do not know whether depression at 13 years is associated with physical fighting at 13 years because physical fighting at 13 years was not assessed. It would be expected that depressive symptoms were already associated with physical fighting at 13 years among female adolescents but not among male adolescents.
Adjusted point estimates for the associations between depressive symptoms and physical fighting involvement were weaker than the crude ones but the global results were consistent, even facing a low prevalence of depressive symptoms among male adolescents and a low prevalence of physical fighting among female adolescents.
Practice Implications
Adolescent mental health and violence are major public health priorities. Our results support the relationship between fighting and mild depressive symptoms in e83 Fraga, Ramos, and Barros / Depressive Symptoms and Involvement in Physical Fighting among Portuguese Adolescents adolescents, showing the relevance of its early identification. These results underline the importance of identifying synergies between violence prevention and health platforms. Thus, integrated care in communitybased settings including schools, families, and health services should be supported based on a previously defined national strategy. Social workers, peer educators, and other health professionals who used to be involved in school settings and health facilities will be key elements to promote this approach. At the community level, increasing the awareness of connection between depressive symptoms and violence, even among those usually accepted as normal for this age group, is essential. Campaigns should be developed and implemented to increase the perception of the problem on the community, which will have an impact on the individuals' behaviors, particularly on the disclosure of the problem. At school level, an intervention strategy should be implemented to provide a response if there is reason to suspect the existence of the problem, namely to refer the student to the appropriate social and health service.
Social work professionals may have a relevant role in the approach to both social and health problems because they have a holistic understanding of these issues (Bowen & Walton, 2015) . Social workers are the ideal mediators for this model of mental health that integrates schools, families, and health facilities. They may have a relevant role because they are able to be in contact with students and families within the school setting and are prepared to lead a multidisciplinary team in program planning and implementation. They should be involved in programs that provide early mental health screenings for school children and adolescents, and also in developing a community approach to aid students with difficulties before they feel the need to act out in violence. Thus, it would be important for schools and parents to be aware of mental health issues that may be common during adolescence.
Conclusion
Depressive symptoms were associated with physical fighting involvement during adolescence, in both genders. However, whereas in female adolescents the association was significant when relevant symptoms and fighting occurred in the same period, in male adolescents such symptoms persisted from age 13 to age 17. Being attentive to depressive symptoms among adolescents may prevent disease progression and have potential effects on the prevention of violent behavior in adolescence. HSW
